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(54) SEMICONDUCTOR DEVICE 

PROBLEM TO BE SOLVED: To make a package small in 
thickness in a CSP (Chip Scale Package) structure by winch. a 
lead frame of the same size is mounted on a semiconductor chip. 
SOLUTION': A lead frame 4 to be adhered to a semiconductor 
chip 1 is almost the same in size as the chip 1 . The surface 4c of 
an inner lead 4a of the lead frame 4 is coined to form a corned 
part 5 with reduced thickness. The lead frame 4 and the end 
surface lc of the chip 1 are adhered to each other wuh a double- 
faced adhesive tape 3 interposed. The coined part 5 of the inner 
lead 4a is connected with a bonding pad 2 of the chip 1 through a 
bonding wire 9. The surface 1 a of the chip 1 is packaged with a 
mold resin 8, thereby exposing only the surface 4c of an outer 
lead 4b on the packaged resin surface Sa. 
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* NOTICES * . . . 

., tent office is not responsible for eny 
2S.: S:.S £ tb. use of this translation. 

, . This document has been translated by con.puter.So the translation may not reflect the original 

2^** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 

rcialmUPile up the leadframe of a semiconductor chip and abbreviation same size on the surface 

t^X^^^u^ bfcome'fiat-tapped with the front face of an outer 
fead to h ^ semiconductor device which exposed the front face of an outer lead on he closure 
esin front feceTnT semiconductor device characterized by having reduced the th.ckness by the 
s^ of th front fa e of an inner lead, and making an inner lead front face lower one step than n 
outer lead front face so that the bonding wire connected to an ,nner lead may not cross the front 

[Sim 21 Thesemtonductor device according to claim 1 which also closed the gap between the 
endTceJwh^ fomn the size of the above-mentioned leadframe a little more greatly than a 
semiconductor chip, and are formed when this leadframe is piled up on the surface of a 

^^^^^cco^ to claim 1 or 2 which made the adhesives which 
stick Tleadframe on the front face of the above-mentioned sermconductor ch.p placed not only 
between an inner lead side but between outer lead sides. 

[Translation done.] 
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LThis document has been translated by computer. So the translation may not reflect the original 

f^shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

with a thin shape and small semiconductor package structure with the same s.ze 

t 0002 l . run- a„i Aithnnoh the LOC (Lead On Chip) structure which can contain the 

Ipm«« S dliso miniaturized "more wi,h reduction of sizes, such as a personal I computer 
E e personal relephone. and an IC card. And only Ore area whtch a package on y has ch,efi> 
is calTed for aiso in ,he°hickness direcrion of a package rarher rhan „ >s asked for .Ins 

w1« Com-entionally. rhe semioonducor device called CSP (Chip Scale Package) which ^exposed 

p~ 1? ead on ,he base of a package as wha, responds to rhese ^quests .„ 
132453.A). Specifically, as shown in drawingj an end face ,s doubled »d Ore lea dframe 

tS&SZ IS made lower one step than outer lead 22b by carrying on. down se, processtng of 
the lead frame 22. 

r P ?eS=^ 

processing depth beyond lead ** is needed, and the part and package thickness cannot be made 

|0006] moreover - although the minimum package can be oblain ;* ^ 

same as that of a semiconductor chip 1 - dispersion in the s.ze of a , ™ of 

time of a mould resin seal - a mould - there is a possibility that metal mold ma> damage a part 

[SSSS^.'.inc. adhesion fixation of the leadframe to a ^^^^ 
performed only by the inner lead side, although the case where fixation nn i he th uckne» direcnon 
by the side of an outer lead was not enough arose on the occas.on of a mould resin seal, » hen 
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fe aao„ «. no, enough, a n,ou.d ,sin needed ,. bc g ,n ,0 de,e,e 3 „. . 

thinly on the surface of the outer cjd he convcntiona , technology 

0008) The purpose of this ^^2^ which can make package thickness thinner, 
mentioned above and offe lhe ^° n p ° UC h ; of a mould res in seal to offer the 
Moreover, the purpose ^^^^ does not dania ge. Furthermore the purpose of 

^^^^^ L SCmiCOndUCl ° r dCV,CC " ^ 

shaving **** on the front face of an outer lead. 

[° 009 1 • u d KUml The semiconductor device of this invention piles up the 

Means for Solv.ng the Problem] The s "ueonduew of a sen1)COnductor 

Udframe of a semiconductor chip ^and abbre a. .0 am semiconduclor c hip of a 

chip, and sticks it through ^^^Z • Tof a semiconductor chip is closed by the 
leadframe by the bonding wire, »^ * e fton 1 lac ^ ^ ^ , n lhc 

mould resin so that ,t may become nat-tappe of an outer lead on the closure resin front face 
semiconductor ^device which expose .no ^ ^ Qf )ead 

The thickness by the side of the front lace ^01 an inn bonding wire connected to an 

front face is made lower than an outer M^itec*^* * ^ ^ ^ . % 
inner lead may not cross the front fac c of an oute Mead. Thu , ^ ^ ^ siep than an 

^1^ 

he end faces which form the size of * leadframe a 1 , tie mo re gr > chi b the mould 

and are formed when a leadframe « piled up or the surface of m lhe adhesjves 
resin can prevent breakage of a ^^^^^ piaced not only between an inner 
which stick a leadframe on *;™^£™™^ZpJuri of the mould resin to the front 
lead side but between outer lead sides can pre% em mc f 



face of an outer lead. 



[Sdiments of the Invention] The gestah ^^^^^^ 
Invention is explained in , d«J a. I using ; a ^f^^'S^Lnducior chip 1. 
structure which carried the leadframe A > of "the same size on ^ ^ ^ ^ & 

[0012] Near the center of surface l a ^"^ J^uSon surface Ta of this semiconductor 
semiconductor chip 1 is constituted. The ^J^^ U ^Vtaner lead 4a for connecting with 
chip 1 consists of same sizes as a " m ^"^„^ p ^ t ^n ina |. The attachment by the 
a semiconductor chip 1 and outer £d 4b ^« "^^r ch5p , and a leadframe 4, and 
semiconductor chip 1 and the leadtrame « pi. v end-face lc of a 

is performed through the tape 3 w 'th double-sided ' jdto^so u. 

semiconductor chip 1 and 4d of end f^^Jf^^ * p ™ of thickLs, and has made it thin. 
[001 3] Instead of having not bent, a leadframe =4 reduces a part 01 ^ ^ Qf ^ 

4c) of outer lead 4b. .. D , atina 6 was performed to the coming 

[0014] Thus, the bonding pad ^"^^^'^fflc^ one step than surface 4c of 
•section 5 of inner lead 4a which reduced thickness and *as ma ^ & 

outer lead 4b, and silver plating 6 was of coining section 5 is 

semiconductor chip 1 is connected by the bonding * ire 9 Since -.en* s p 

low, the height of a bonding wire 9 can be f^of a semiconductor chip 1 . 

[0015] Closure by the mould resin 8 is performed b> the surface Mas ^ 
Thickness of the mould resin 8 is made into the same heigh, a mou , d resin 8> surfacc 
althoueh inner lead 4a, a bonding wire 9. etc. are buned and protected 
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r l, a d 4b is rawd 10 closure resin surface Sa. Ar Ihis lime, il is small in Hie area of a 
4c of ourer lean 4b , is «p. .« o js ^ ^ for ihc mou , d rcJm g n0 , ,„ 

CX™o^^<"> °"he end'face ,c and ,he semieonducror chip I of 4d of 

- < -?? tr ncc in " ,c 

[0016) Thus since new leadframe like before. 

J"* tlS' S SSL which ,o,aled .he semieonducror rhickness of rip. 
I£?S ^K5S££d5««. and lead » of one sheer, and since rhe processmg jdeprh 
Ire than , he double precision of lead which a down s=r requires isno, requrred of a lead 

[ * ri? Rh of the mould resin 8 in agreement with end-face lc of a sem.conductor ch.p 1, the 
feadtrn 4 u d fo a ac ee is firs' constituted so that the position of the resin dambar 1 may 
be S nTed along with the periphery of the semiconductor chip 1 shown wjih the altema c long 
^nd S dash l"ne as shown in drawing 2 . moreover, the mould used at the time of package 
manufacture * Smold is maolin^e almost same size as the appearance of a sem.conductor 
S n as the mould resin 8 does not tum around it to the rear-face lb side of a semjconducior 
chip 1 it carries out the mould only of the front-face side of a sem.conductor ch.p In addition. 4d 
of end faces of a leadframe 4 turns into a cutting plane of the res.n dambar 17 
[0018] Metal mold cuts the resin dambar 17 after a mould, and Leads 4a and 4b are separated 
separately Here before cutting the resin dambar 17, it is good that wett.ng with solder performs 
3 si er plat ing 7 to surface 4c of outer lead 4b exposed to surface 8a of the mould res.n 8 
ffmul taWs y with the silver plating 6 of the coining section 5 of inner lead 4a. If it carries out 
SSrbecomes unnecessary, and the sheathing solder plating of the front face of outer lead 4b 
Ifadtmageru^rer a mouldX at the point that the process which gives a damage to a package 
ran be reduced while it can earn' out cost reduction. 

0^191 Ac ding to this manufacture method, remaining as it is or since it can om.t a pan and can 
use though it is equivalent in price as compared w ith the conventional mould package ,n the 
maiufactfring process and resin mould process of the LOC leadframe currently performed 
conventionally the package of small and a thin shape can be obtained more. 
SESSway] the size of a package is the same as that of a semiconductor ch.p 1 >n 
tfie mould field of the package structure shown in drawing 1 - dispersion in the size r of a 
semiconductor chip 1 -- a mould - w e are anxious about metal mold damaging a part of 
semicond o hip such concern performs a setup to which a mould field is expanded a little to 
rsWond^r ch'ip 1 , as shown in feingj - h is cancelable namely «^£5~ 4 

Aspersion uTts he^size of a semiconductor chip 1 - a mould - since metal mold stops U>uch,ng 
end-face lc of a semiconductor chip 1. it can prevent breakage of -emjconductor chip 1 In 
addition the eao G formed between 4d of end faces of a leadframe 4 and end- face 1 c of a 
^icondu^ ^Pl "buried by the mould resin 11 by closure by the mould res.n 8. Therefore, 
end-face lc of a semiconductor chip 1 is protected by the mould res.n 1 1 after .re sin seal . 
[0021] Moreover, if the package structure shown in dr^ngl and djpanU sided 
fixation in the thickness direction by the side of outer lead 4b on the tape 3 wa d«^«W 
adhesives in case the mould of the package is carried out. a mould resin ^w ,11 need to begin to 
. delete a wraparound and a front face thinly to surface 4c of outer ead 4b This can .preyat 
effectively surroundings — to outer lead surface 4c of the mould res.n 8 by making the _ tape 13 
with double-sided adhesives with thickness equivalent to .he tape 3 with double-sided adhes.x es 
by the side of an inner lead intervene between the semiconductor ch.p 1 near the package 
periphery, and outer lead 4b, as shown in drawing . In addition, of course, it is good also as 
structure whirh rnmhined drawine 3 and drawing 4 . i.u^.-w e :u.»r 

[0022] Moreover, with the structure of drawing 1 , drawine 3 , and drawmgj althoug s her 
plating 7 was performed all over surface 4c of outer lead 4b, if it does so, it will be expected that 
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,kp diver amount of eyes increases and cost goes up. However, as shown ,n draw,n>> > , vy 

.?l the fidd of the silver plating !4xf outer lead 4b, it can decrease and the s.lver amount of 
eyt <Z i be made advantageous in cost. In addition, a sign 15 shows the portion wh.ch has not 

^T^Sshows the example which carried out sheathing of the solder plating 16 to 
[ ^ISoSr lead 4b Although it means that the process of carry out [ to the front face of 
1^&7S«£* of the sold'er plating ] which gives a damage after a mould to a package 
■ rrM ,„ as mentioned already, this invention does not eliminate this. 

ESJntoto ges ah of this operation described above, the thickness of 0.3mm and a leadframe of 
Kc£ s o used semLnductor chip is 0.05mm of — of 0.1 5mm and a tape with 
£uM«SS a hesives. Moreover, 0.075mm coining was performed to the inner lead. Moreover, 
,i^nn e h the coinine method was used as the technique of reducing the thickness of an inner lead 
^l^CSlk.. may use the half dirty method. Moreover, although the tape 
with doubJe sided adhesives was used as a means to stick a leadframe on a semiconductor ch.p, ,t 
is only good also as adhesives. 

Meet of the Invention] Since the level difference was prepared in the lead by reducing the 
hJcknes of an inner lead according to this invention and the processing depth beyond lead ,s 
o the conventional example which prepared the level ^^^IfT 

down set processing, package thickness can be made thinner, moreover - «ncc the size of a 

leadframe was formed a little more greatly than a semiconductor chip -- a mould » the injury on 
he semiconductor chip by metal mold can be prevented effectively Furthermore, since , was made 
o mTe the adhesives which stick a leadframe on the surface of a sem.conductor chip placed also 

beJween outer lead sides, the wraparound of the mould resin on the front face of an outer lead can 

be prevented, and surface shaving **** is not required. 

[Translation done.] 
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* NOTICES * 

* office is not responeible for any 
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[TITLE OF THE INVENTION) 

Semiconductor Device 

ICLAIMSJ 

1. A semiconductor device including a semiconductor 
chip, a lead frame having a size substantially equal to 
that of the semiconductor chip, the lead frame being bonded 
to a surface of the semiconductor chip by an adhesive layer 
interposed therebetween under the condition in which the 
lead frame is overlapped with the semiconductor chip, 
bonding wires adapted to bond inner leads included in the 
lead frame to the semiconductor chip, and a resin 
encapsulate adapted to encapsulate a region toward the 
surface of the semiconductor chip in such a fashion that it 
has a surface flush with a surface of each of outer leads 
included i„ the lead frame to expose the surface of the 
outer lead at the surface of the resin encapsulate, wherein 
each of the inner leads has a reduced thickness at a 
surface thereof in such a fashion that the bonding wire 
connected to the inner lead does not extend beyond the 
surface of an associated one of the outer leads, whereby 
the surface of the inner lead is lower than the surface of 
the outer lead by one step. 
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2. The semiconductor device in accordance with claim 
1. "herein the si 2e of the lead frame is slightly laroer 
than that of the semiconductor chip, and the resin 
encapsulate fills . gap define<J beCwe e„ • ^responding ^ 
surfaces of the semiconductor chip and the lead frame when 
the lead frame is laid on the surface of the semiconductor 
chip in an overlapped state. 

3. The semiconductor device in accordance with claim 
Ur2 ' WherCin th * adheEive 1-yr is disposed not only at 
a region where the inner leads are arranged, but also at a 
region where the outer leads are arranged. 

(DETAILED DESCRIPTION OF THE INVENTION) 
[FIELD OF THE INVENTION] 

The present invention rel.tee to . semiconductor 
device U si„ 9 . lead fraBe _ and ^ p . rtlcularly ee s 

..»ieond„ctor p.oc. 3 . . thln and c0 ^ t 

•»b«.n t i.„ y equal in ^ m .^^^^ ch 

packaged therein. 



(DESCRIPTION OF THE PRIOR ARTJ 
^ in DRAMS ,Dv„. mi c Random Accasa MenoriM) a 

• 1«9. capacity. ,„ ^ 0n Chip) s:ructure ^ 



used which is capable of allowina * 

snowing a semiconductor chip 
- in9 . Urs e , 1M to be packaged . relativeiy ^ 

package, in order to KK . ^ Mgh _ 

—.!«.. Hc„ava r . the recenc d _ nd ef m inereased 

S " iCOnd " C ' 0r PaC " a3 " * «- "due, te . chip £i2e 
leva,. Slnilarly , ae^iconductor pac)ca3 „ fer eJectronic 
•PPliancaa auch „ £ .« lmi2e machines, paraonal convu „ rs 
XC ca rds , and the Uke has reguired ^ h ^ 

°°" PaCt SCrUCtUrC -«* «- trand of thMe 

eCCr0 " iC aPPli *"" S * -p.c tn . s .. Furthetmore . 

ra^rad wsth re9ard te not en]y are> 

"■*""*«« -I- <ha thi = k „„a o, the 

semiconductor package. 

I» oraar co Mat such raguSrements , . samiCQnductor 
d.v«. has baen prepoMd „ Wch ^ caned m ^ 

" - — "-P.C, 

.^..d at th . , owar surf .„ oJ ^^^^ Referrsns to 

ri 9« 7 illustrating a detail.,* 

etailed "ructure of this CSP 
Package, a lead frame 22 havino fl , 

' "avmg the same size as that of a 
semiconductor chip 21 i s bonH^ 

t . b ° nded Co c ^ -iring surface of 

cne semiconductor chip 21 t s a( . . 

that is. the surface 22a in 
s "ch a fashion that their corr*c~ 

r corresponamg edges are aligned 



with each other, by means o£ „ adheeive j3 inne __ 

22. of th. lead fr. m . 22 are coveted to th . sciconducto- 
chip 21 by „,ea„s of bonding wires 2< ^ ^ ^ ^ 
encapeu,.ein 9 procese u cmie£ ^ ^ ^ ^ 
• 25. i„ chis enc.psul.tin., process. th . semiconductor cWp 

21 is encapsulated by the mo ldi„ 3 resin 25 « lt . 

toward U. surface 21a> thereby causin9 BurfaM ^ ^ 

each cuter lead 22b to b , expoeed ^ ^ ^ ^ ^ 

molding resin 25. 

In this case, it is necessary to provide a stepped 
lead structure in order to prevent ^ ^ ^ 

s.rvi„ g to connect the iratr leads J2a „ ^ semiconductor 
=hiP 21 fro* being protrude. fro» the surface 25. of the 
«sin 2S flush Wth th, surfaces 22c of th. outer l.ec. 
"b. to this end. in this conventional example. the lead 

frame 22 is subjected t-«, . j 

uo 3 ected to a down-setting process so that 

each inner lead 22* <- 1^. 

2a 18 lower than a " associated one of the 
outer leads 22c by one step. 

ISUBJECT WTTCRS ^ SOLVED BV THE X***** , 

in accordance with the above mentioned convention! 
echn igue . compacCness of a semiconductor ^ 

-Meved with regard to not on ly the mm occupied fcy ^ 

semiconductor package, but al so th . 

JSO ch e thickness of the 
semiconductor package. Howeve _ 

e-. since this technique 
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provides a stepped lead structure by down-setting the lead 
frame, it requires a machining depth exceeding the lead 
thickness. For this reason, it is impossible to produce a 
package having a thickness less than the machining depth. 

Where the semiconductor chip i has . the same size as 
that of a package to be produced, the package may have a 
minimized size. However, if the semiconductor chip i has a 
non-uniform size, it may be damaged by a mold during an 
encapsulating process using the molding resin. 

Furthermore, the lead frame may be in a state 
insufficiently fixed in a thickness direction at its 
Portion near the outer leads during the encapsulating 
Process because the bonding and fixing of the lead frame to 
the semiconductor chip is achieved at a portion of the lead 
frame near the inner leads. As a result, the molding resin 
may spread in the form of a thin film on the outer lead 
surface. In this caee# ifc ^ neces6ary e<> ^ ^ ^ 

resin film coated on the outer lead surface. 

An object of the invention is to solve the ' above 
mentioned problems involved in the prior art, and to 
Provide a semiconductor device having a reduced package 

thickness. Another obi ect of f h. • 

oojecz of the invention is to provide a 

semiconductor device havina » 

navang a structure capable of 

Preventing its semiconductor chin f~.« w. 

tor cnap from being damaged during 

ah encapsulating process usina » 

using a molding resin. Another 
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* th . lnventlon is co provide a semiconducto _ 

device havin 9 . capaMe o£ ^ - 

" 5UireKent ^ "* to be shaved off 

after an encapsulating process. 

5 

.[MEANS FOR SOLVING THE SUBJECT MATTERS} 

The present invention provides a semiconductor device 
includino a semiconductor chip, a lead xrame havin 9 . si2e 

substantially equal to that of ,k. 

5,1 th « »£ the senuconductor chip, the 

^ " adh " iV « ^" therebetween under the 

-dition in whSch the le . d ^ ^ 

..^conductor chip. bonding wir „ ^ ^ 

*ads included in the lead fr.me to the semiconductor chip. 
«- . -in encapsulate adapted to encapsulate a re 9 ion 

" SUrfiC ' °' ~«-*«« cMp in such a 

-at it has a surface „„ sh „ lth . surf . c , o£ 
°< -. r i..d. lncluded ,„ ^ Je>d ^ , 

• —«o t the outer lead . t t h. surf .e. o t there. 

"7"' " ' — - - h a fashion that the 

b 9 "™ Ct °* " — -es not extend 

* ~ - - — d one of the outer leads 
-«by the suri.ce o f the i„„er lead i. lower than the 
■«i.c. of the outer lead by one step. 
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in the semiconductor device of the present 
invention, the size of the lead frame may be slightly 
larger than that of the semiconductor chip. i„ this case, 
the resin encapsulate fills a gap defined between 
corresponding end surfaces of the semiconductor chip and 
the lead frame when the lead frame is laid on the surface 
of the semiconductor chip i„ an overlapped state. 
Accordingly, it is possible to effectively prevent the 
semiconductor chip from being damaged. The adhesive layer 
may be disposed not only at a region where the inner leads 
are arranged, but also at a region where the outer leads 
are arranged. in this case, it is possible to prevent the 
molding resin from spreading on the outer lead surface. 

I PREFERRED EMBODIMENTS OF THE INVENTION) 

Hereinafter, preferred embodiments of the present 
invention will be described in detail in conjunction with 
the annexed drawings. Fig. i is a cross- sectional view 
illustrating a CSP structure in which a lead frame 4 having 
the same size of a semiconductor chip 1 is bonded to the 
semiconductor chip i. 

The semiconductor chip i is provided ac its wiring 
surface, namely, a surface la, with bonding pads 2. These 

bonding pads 2 are arranged in i>k_ • - • 

angea in the vicinity of the central 

Portion of the surface la T k. i ^ * 

The lead frame 4, which is 
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attached to the surface la of the semiconductor chip i. has 
the same si 2e as that of the semiconductor chip i. The 
lead frame 4 includes inner leflds ^ ^ ^ ^ 

contact with the semiconductor chip lf and outer leadg 4fa 
each serving as an external terminal. The attachment 
between the semiconductor chip i and lead frame < ^ 
achieved by overlapping the semiconductor chip 1 and lead 
frame 4 with each other in such a feshion that each end 
surface lc of the semiconductor chip a is aligned with an 
associated one of end surfaces 4d of the lead frame 4. and 
interposing a double-sided adhesive Cape , fcetween ^ 
overlapped semiconductor chip a and lead frame 4. 

The lead frame 4 has a structure not bent, but having 
a reduced thickness at a desired portion thereof. That is 
each inner lead 4a has a coining f ^ 

chiOcness less than that of an associated one of the outer 
leads 4b. The coining portion 5 is forced by coining . 
-face of the inner lead .a opposite to the bonding 

surface of the inner lead 4a that ie ' 

tnat is, a surface 4c. 
Accordingly, bonding wires 9 U h<rv, 

3 wares 9, which connect the inner leads 

<* to bonding pads 2 of th# semiconductor ^ i 
respectively, have a height lower than a surface of each 
outer lead 4b opposite to the bonding surface of the outer 
iead 4b. that is. the surface 4c. 

For the coining portion «; 

» H°ruon 5 of each inner lead 4 a 
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arr.n 9 ed . level lou „ ^ ^ ^ ^ ^ 

" SOCi *" d ° U " r » virtue c£ the abov . memioned 

thickness reduction. . s nv.r pUti „ g ^ 

to for™ a silver pJ .ti„ 9 film The coining ^ 

*°™.d with the si lv «r pl .tin 9 m TO , are co „ McteJ ^ 
the hondin 9 pads a . rra „ 9ed „ ear centrji ^ ^ 

semiconductor chip i by metne of t „, bending ^ f 

respectively. Since e.ch coinin 9 portion S is .rr.„ s . d st 
« lev.! lo „ er than the eur£a=e <c of ^^^^^ 

l«d <b hy one ECep , the assoc . ated bon(j . ng 9 ^ ^ 

control to heve . hei 9 ht lower than the surf.ee ,c of 
the outer lead 4b. 

*> enc.p. ulating proc „ s using a moidins 

conducted st . re 9 ion toward the surtsce ot the 

^conductor chip thereby forming , ^ 

•• The thicks, of the resin encapsulate . is determined 

IT! ° " SMon th " the resin " , " ptuj -" • - «- 

ea - The inner leads 4a snd K ^. 

«a and bonding wires 9 are 
-apsu^ed by the resin encapsulate § so a ^ 

P-ecced. The surfaces 4c of outer ieads ^ a ^ 

exposed at the surface 6a of the resin 

tne resin encapsulate 8. i n 
order to reduce the area of the packaoB 

Package while reducing the 
thickness of the package, the ~ es 

» cne resin encapsulate e i s 
Prevented from extending beyond ear -K ,, 

y ° each end surface 4d of the 
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lead frame 4, each end surface ic of th . 

c « -ic of the semiconductor chip 
10. and the surface X b of the semiconductor chip 

«"« the semiconductor package conf it , ure d as 
mentioned above has a stepped U.d structure formed usin 9 . 
coining p roC ess. it is unnecessary for its 3 e.d frame to he 
«• The semiconductor pack.,. „„ . chukness 
corresponding to th . Bum o£ ^ ^ 

... ~ U "" — - — = of the douh.e-.ided 
adhere tape, and the thickness of one Uad sheet. Th « 

tMckness of the semiconductor package can be • 

Ka „ * 3e can be minimized 

because the lead portion of t v 

portion of the semiconductor packaoe 

: " achinin9 — - - » ~ 

S h ' tMC — - • --set structure. 

semi I £ * brie " i0n ° £ °" 

-conductor package. the lMd f _ , _ ^ 

e — — - -anged „ith respect to th, 
semiconductor chin n • 

1 ClUP 1 '««Mon that its rasin dam 

" e " end «»«• ">« Peripheral edges' of the 

semiconductor chin t ,• ^- • * 

chip a lndlcated by dotted 

s ° to al ign each end surface 8b of „ 

8 wlth thm " 8b ° f Che resi " encapsulate 

with the associated end surface lc f w 
chip j - 1C ° f Che "^conductor 

** *• The mold used i n th» «• w • 
. • the fabrication of t h. 

semiconductor package has , S i» w 

Si 2e of th 6 SUbsta "tially equal to the 

e °* the semiconductor chip i T ^ 
is reSin enca Psulate 8 

*• molded only at a region toward 

toward the surface la of the 



semiconductor chip 1 while being prevented from spreading 
on the surface lb of the semiconductor chip 1. Each resin 
dam bar 17 is cut along the associated end surface 4d of 
the lead frame 4. 

After molding, the resin dam bars 17 are cut from the 
mold, thereby achieving a separation of the leads 4a and 
<b. it is desirable that, prior to the cutting of the 
resin dam bars 17, a silver plating film 7 providing a good 
flowability of solder is formed on the surfaces 4c of the 
outer leads 4b exposed at the surface 8a of the resin 
encapsulate B . The formation of the silver plating film 7 
may be conducted simultaneously with the formation of the 
silver plating m m 6 on the coining portions g &f ^ 
inner leads 4a. In this case , ic Sfi tQ 
an external solder plating process for the surfaces of the 
outer leads 4b. Accordingly, it is possible to reduce the 
costs. Also, there is an advantage in that the number of 
processes, which may damage the package "after the 
• completion of the molding process, is reduced. 

in accordance with the fabrication method according 
to the present invention, it is possible to use the 
fabrication process for LOC lead frames and the resin 
"deling Process associated therewith as they are or while 
Partially eliminating them. Therefore, it is possible to 
<*tain a package having a more compact and thinner 
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structure while being .^ ltM ln costs. compared ^ 
conventional molded packages. 

In the semiconductor package structure shown rj g 
1. however, it the semiconductor chip l hae . deviation in 
= site, the mold may then damage a part of the semiconductor 
ch, P 1. This is beceus. the package 'has the same size as 
the semiconductor chip , it . mMiag ^ ^ 

Problem can be elimineted by setting the molding region to 
have . size .lightly larger than that of the semiconductor 
• =-ip 1. Where the lead frame « is fabricated to have a 
sire sightly larger than that of the semiconductor chip l 
and the mold is constructed to have a site corresponding to 
• region defined by the resin dam bars l, defining the 

slightly increesed size of th» i„ a » 

zze ot the lead frame t, the mold does 

not com. inC o cont.ct with the end surfaces ,c of the 

semiconductor chip 1 even when the semiconductor chip , h „ ' 

a deviation in size. Accordingly, it is possible to 

Prevent the semiconductor chip a tnm bei „ 9 ..^^ 

"though there is . gap . defined between each end eurf.ee 
« of th. l.. d frlTO 4 ,„„ the >Moci t d Md eurf ^ ^ 

the semiconductor chars 1 , K i. 

or cmp a, this gap G . s fined ^.^ ^ 

molding resin 11 during the r • 

«ng the formation of the resin 

encapsulate e. Thus, the enri 

™e end surfaces lc of the 

semiconductor chip l are protects k 

protected by the mold resin 11 

after the formation of the resin 

csin encapsulate 8. 
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Furthermore, in the semiconductor package structure 
shown in Figs . 1 and 3< if the lead frame . s ^ a ficate 

insufficiently fixed in a thickness direction at its 
portion near the outer leads 4b by the double-sided 
adhesive tape. 3 arranged at the inner lead region during 
the encapsulating process, the molding resin may spread in 
the form of a thin film on the surface 4c of the outer 
leads 4b. i„ this case, it is necessary to shave off the 
resin film coated on the surface 4c. The phenomenon of the 
molding resin spreading on the ou.er lead surface 4c can be 
effectively prevented by interposing a double-sided 
adhesive tape 13 having the same thickness as the double- 
sided adhesive tape 3 between the semiconductor chip and 
the outer leads 4b in the vicinity of the periphery of the 
Package. A combination of the structures shown in Figs. 3 
and 4 may also be used. 

Althou 9 h the silver plating m „ , it toma ev „ ^ 
entire portion of the eurf.ee 1c of e.ch outer Led <b in 
the structure of Pi 9 . ... , or «, tM . My „ suU 
in en inor.eee in cost, bec.use of .„ i„ cre . te ln th . 
«"»unt of siiver usee. However, th. . m ount of .Uv.r use d 
«n be r . duced by reducing the coat<sd ^ 

Plating film, a s indicated bv th. ^* 

tea oy the reference numeral 14 i n 

PS 9» 5. In this case, ther* < «, » 

. cnere is an advantage in reoard to 

costs. The reference numeral , t j 

me * al 15 denotes an area plated 
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with no silver plating film. 

"9- « illustrate. .„ , xample in wMch m eolder 
Plating fil„ le ie [om& 0 „ ^ ^ ^ ^ ^ 

lead 4 b . As descrlbed ^ ^ foniuition of 
Plating film on the surfac . o£ ^ ^ ^ ^ 
involves an inoreaa. in the nunber of 

the package, of course, thi. „ ot avoided in the p r . se „t 



invention. 



in the above mentioned embodiment of the present 
invention, a semiconductor chip was used which has a 
thickness of 0. 3 mm. The lead ^ ^ ^ 

«* 0.15 mm. „ so . the deuMe . tide<J .^.^ ^ ^ ^ 
total thickness of Cos m . The imler leods ^ 
to a coi„i„ 9 proce „ „ have ccinsng portion6 hsvi ^ ^ 

thickness of o.„ 75 ilthoug „ ^ coining ^ 

-d a. . method £or „ ducing tMcteeM ^ ^ 

leads, a half-. tc hing process may be used. though the 
doubl.-eid.d adhesive tap. u . ed . ^ 

• -aching th . „ mcm t uctor cMp M 
adhesive may be simply used. 

(EFFECTS OF THE 1MVENTI0N) 

^.d structSrelrprrwcedV." 8 ^ 1 '"-""on. a stepped 
f ««h inn , r lead^cc^dingly^fris 0 " Ch ' 'hicSess 
1S*»'"S depth exceeding the ie^ " . u ""»tess.ry to give 
"•chining depth is required in\hf ? thickness. Such a 

guired in the conventional method in 



produce a semiconductor plcktal • *' is P°«ible to 
oJ n t C L the ^ Cad f ™« a si^ Sffl' f educ * d thickn.... 

r c ^e«^ 

of the semiconductor chin i« if! <\ frame to the surface 
leads. Accordingly it?. l8 ° W^ed to the outer 
outer lead surfa?e£ ' i8 ^ c ^ry to .have o« the 
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